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Abstract: 

PROBLEM TO BE SOLVED: To obtain a nonvolatile solid state memory capable of high speed 
recording/reproduction by protecting an MRAM appropriate to a WLP age from an external magnetic field 
thereby preventing an erroneous operation due to the external magnetic field and enhancing stability in the 
recording/ reproducing operation of the memory element. SOLUTION: An MRAM chip 100 is covered with an 
insulation layer 101 and further covered with a magnetic shield structure 102 except parts of electrode pads 
103a and 103b becoming the interface with the outside (fig. (a)). An MRAM chip 111 and a second device 112 
are stacked through die connection layers 113 and 114, respectively. The MRAM chip 1 1 1 is connected with 
the device 1 12 by means of a bonding wire 116 and connected with a semiconductor mounting substrate 1 10 by 
means of a bonding wire 117. An interposer 1 19 is formed on the semiconductor mounting substrate 110 and 
connected with an external circuit through solder balls 120 on the rear surface. The entirety is sealed with a 
resin package 115 (fig. (b)). COPYRIGHT: (C)2003,JPO 
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[0 0 6 3] El^K'fl2ll^fflV^fcMRAM^y7°^^Lr^ 

*i(^-?£c) tc^*?*r**|^lfciS5a«*«-»0«('+jSfep) 
[0 0 6 4] Sitt«{tglSrfflV^«ft^^yro» 
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[0 0 6 5] lll0^ffl^^T^?^(O^?r*^*:6t)^C^iiE 

t5o laioteiitjttjwj*: (5) &^-c. ^^#Hot^ 

Wti L.T(i M = = 5000i: Lfc St&^ilgWtfSliimtf) 
^fcf4*a«ff U ffijSttWt&oV $ 10 

15/imT*Siifi^50%^T(H2/H0^0. 5^T) t 
— *rft^<£>*lW;$S25nim, 50mm i # < ftSdO;^ 

W®-<Dm£fc8nmt LT<t 5^<H2/H0^0. 5J£lTi:& 

[0066] ±.m<Dtm\-m.mzmr^h(oxm:m<D^ 

[0 0 6 7] MRAM^s/7°roi|iI«, S^dffl^Sfl&MJjDX 

# v ^mn&itmw. t m%-&fritx $ -y ? * 

i: UTIi50nini^gS^T-S£±LTV^„ 30 
[0 0 6 8] — # N MRAM^-s/7°cDJi:$f4, ggigl-ttJB-t- 
5 r>i/x©fjtf#t5„ 8-T (200mm) ^ ^s^O)%i 
4£fiJEIDA, SEMIl^-f tlhO. 725raraT*fc 9 , 300mm ?3^fC 
16 V ^X t lmm£$) S -tmX'h S„ 

[ o o 6 9 ] HfjiEcoii 9 , «*>*y^*ttSixyt»« 

WS#^tcSi-5iK#^#$f410~50[Oe] (7 9 0 
-3 9 5 0 [A/m]) @*T*fo 9 , WM&t^W 

Lrt* L/i^s H2/H0^0. 5£(T t V> 5 — OOg^^ft 
Sir. ffi^{k^S^fflV^fcMRAMf : •s/7 0 «^(Cii > 40 
Kfl-8B«*«rT»f 5 fcifctettSOninrfi left L-8 M mCOi^SSS 

[0070] sac*iRi©^aj«ifSraaK-r5*jfii 
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Srtflt i: m C3H*TK*5V ^TO. 15 m mT?+#fcab*a*» 
<bixSo oSO, SBttfcfltfrfflv^MRAMttttftKl&lft 

Mte«Efci5 0fflp-e&3. 
[0 0 7 1] fitot, MRAMCO^<s/^— v?i UTjKSttiKi 

[0072] K««&tflt<ott/$£*-?fcs# i m&m t 
2 m&mtfmm&m t Tzmz-G-tttm^x t sv\ 

©E»Jtt 2 o©»«ttJH«»=ij3»t 5 «»;*> 

ttWI-iri-S. 
[0 0 7 3] Sfc, $lfl£ftAL JB2«f4Jii:l4««Sr* 

tmb^xmmzitzftmzfsi (&>z>wz'm2) m>& 

Mb lt> I§5nmOCoi:IJ30nm©FeMn 
©—•Witt LTtf >-jJb*Lfc'fe,OtrfflV>5r i:/6ST-# 
S„ Sfl 16£t£a:fc£T>*Sg2 8£|±gi; Ltlt TbFe, 
TbFeCo. GdFef©7i!)ftt»^n 

X£MflE$n«. Hlttl> ^2^tt^wSlJ?(i. 2 
~1 0 0 nm<^^H(-3l^-t"S<0^$fjlT*foS„ 
[0 0 7 4] SittfflWbBtWii^t-tt. *Yt©*|fi]«:, M 

mmm.ikmnffiftmtmtit^mx3bz> 0 
[0075] ±iELfcot 5 \^Mmj&%im<nnmj5fa<D& 

mi. JBi«ttJii:JIS2«tttJiofltfl:o«#«ftteJ:oT 
**S„ W**sp|fft»S-fc»iffi(t*ffi<ft9, S^tf 

ra (o^ee ft ^. t° >^h^cd i€s v ^«ittfR 

Srfflv^Sr t^2$U\ Atf^lcii, Fe^Co^T-CJx 
b * ^45- 1 -f S ^tt »» # E ififiF (- (4 $ tr r t Tl 

m±tt 5 o %twiuai-5«0t^b*$#e>*t5. 
[0076] Fetco&^tfztib&mmt&amftmt 
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r t -csauawbBt** e> * « as i rats xt* sg28s*tJi t 

LTSfflKflsIRi: bTH^-r5» 0 ffiot, B£<t: 
[0 0 7 7] 

[SUM] ^IP-Sl-o^T, <fc D AftttftHlifi 

[0 0 7 8] (3&MI0IJ 1 ) II 1 ( b ) tt*389KZ>3«609 

(b) (c*>^T, ft#110tt*N*#2Ktt£tfu «F*llltt 
MRAM^s/7°, $?-§ai2ttni^s'*7 f v<-f *&7j*-*- 0 MRAM 

^ y t'i 1 1 1 a y ? '<>( * i mati^tiv^ mwm 

113, 114*^LTfiaLTfo5o MRAM^5/7°111 1 n 
5'^^<^'^.112(DP B Tf4^V7 f ^ ^WJ*?— 116X'=^> 

h'<y \ f m±&&m£frX^Z 0 MRAM^-y^lllt 
¥^#*§£SffillO(&raiitf>'7 !f -<' ^7V-4\ — 117T-=> 

110^tt-< V;? — f (ffiSSSttSR) 119^ffi?fi)c£*l,T 
[0 0 7 9] SK^kKtrfflVfeMRAM^yT-llltiia 1 

( a ) ic^-r i o \z.mw*is>Mw$p['&\02-zmt>fitL 

fcMRAMW/. * y Uf T-<DiHrffi«ig£;^i- 0 #3fe6fe0y-c:-tt:, 

V^ 0 1 f-f4> KWV«Jjt2a, 2b, y-^ 

ffi4a, 4b#7gj*£*U raxibT-MOSFET (lS»Sh7 
m (4L0C0S 7 j—>\s K»flsR2 ll:±o "Clfefi: $ *bT V * 

So 

[0 0 8 0] i#MF7y^?» KW^Wa, 
2b IvltJ. ^®*i5a, 5b£^LT, KM 
a, 2b <oSLk©ffi«fc, KffiSifcfcfcjK:«fl:Lfc«*ig 
ttlBt9a, 9b36SS5«**t, Sfefclfs/ b»6KSM*3*i.T 
V3„ y — X®ffi22a, 22b}C«4, H;^ V^ftV^jgifi 
laiS^KttbttTVS. ^«ffifetM9a(9b)CDjiia5 
T*{cfi, 3&lc#£;frL-ce#&^i8llO, 11(10, 15)^ 

mffiftilgaO^w^mi-iSittHrvN?),, s^^^-Hi 
0,11,15, y-bUM, y-^«atifif«tSixfcS5JttEISi 

14, ^ffiCOSil^-^KC^^rV^o \fy b^6(4MS¥ 

[0 0 8 1] ##&*»10fi, ^fflOttftftttlRga^ 
fill <D«SUggttt9b CD pf # K *f L T<£ X. 5 t?f it <h ft o T <^ 
5„ Hot, «ftfiStBt9a^*H.tff*Sre»i-5*&|c 
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»4»#ii*«6lO,llSr«[fflL, «ftS«:Bl9blwitU«* 
S:ffi*i-S»^K:M:»#i4**SliO, l5£{§Sffl1-.5o 
[0 0 8 2] 015 &&m-tZt. KSM&0MS9a, 9b t 

5a, 5b©*-essi«ESixrv^s 0 aiswtjffcts 

^tli, ffl v "> P>*bT t ^ 5 ^te&IBSasftEB&fbfflS-? fo -5 
fc«>, t^^Hl 0<D^^#<7)SgEtc«-LSiE^ 

T-y°n -fc ^ADX-v— ^<F>fc& SStfdSpTtg-Cfe S„ 

[0083] SjEBSfbJK<srfflv^::£t::.fcoT, 
x, *f >&*-v gfe^mit* 

A'ffiattdft/jN 4 F x 2 F = 8 F 2 £ T'/Jn £ < i" 5 r £ tf* tBJfS 

[0 0 8 4] m 1 1 ^bia i 4 aia 1 5 ^^-rsatw 1 

[0 0 8 5] 1 1 d^-fMO S FET^ 

^^ p ^^r^S:fflV^T^^-r5 0 1 fc J* x K 

30 "CMOSFET h7^^^) ^^$^TV> 

#m#^bm h7>^^ IBI4L0C0S7 -/v KiMfc 
JK2l^J:oT|fe^^i^TV^5o 
[0 0 8 6] tff»ftb7^*© KKVffl«2 a> 

T^fC^, ^&ft^tTStii*ilO, 11, 15^^^^ 

[0 0 8 7] ft^-r^ hn2^X/N c 5/^^ffiV^r^me 
feLK9Sr^;flI-r5 (Hli 2) D Jft* % *BH4*-CS>5A1 2 

Oa^^Xvij^ffotift^o BS^Sfctffll (SHE 

40 i *c*i- D 

[0 0 8 8] 





Klg(r,m) 
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Tb^Fs 


30 


Al,0 3 
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50 
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25 
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Si wafer 
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[0 0 8 9] SfeKl, 7 s ? mmtSHftt 
»eilllt8(Hl3). «»S£«[IK9a > 9bi:»«-*-5i 
i&tKH 1 4) 0 

[0 0 9 0] |Sl:3^^ k (*B*) <£>SB# 
SrBfev>T*«W"Cft>5iea«**tfl'304: LT NiFe£:0.2 
/zm^^!J >'^-ca«^Mat-*tbT*Ri-5 (H 1 

[0091] rixSriai (b) ^i-^^^^MCPti- 10 
6^i3-fe^tt#:©ii9-e*>5 0 mi (b) a 

6 0 JfclcilRAM^y^Kffifc^>r*aWll3S:BE3|fU, >f 
*-1fil9^4M»*SISS^iiOfc»tti-5. 

17^ — /Jfyf-f V^XSSrtTV\ MRAM^^yill t o 
i? y ? * 1 12£>Ffl ttsR yf >f^!7^t-l 16T\ 

MRAM^ ¥»#5S**K 1 10(0 IH (4 # ^7 

!7>f ir— ii7t?jBi»-r5 0 Sfefc. ^il^t-h^ 
yi/^- WFH*) &9ttttft<if3:&T^6 h7^ 20 
7 r K*rfrvv|IMB'< * *--^H5*r»jjM-« 0 

[0 0 9 2] **H©*ai:i-5r <tT% HtftftftflKL 
[0 0 9 3] (HftM2) 111 (b) !4*«W<OS81ft« 

T% MRAM^-^/^Of^^^uir^. yfMCPit CO ^ffi 30 

[0 0 9 4] 
[*2] 



**** 


IKnm) 


Pt 


2 


Co 


30 


Al r O, 


1.5 


NiFe 


20 


Al w Cu 


25 


SiO, 


1000 


St wafer 





40 



[0 0 9 5] MRAM^^fcffirt«{fcBt*tt/HLT 
£5NiFe*:JIMtLfc 0 

[0096] *«wo«igfci-5r t-c, «««*«a 
[0097] (Hjft«3) eh (b) n^m^mmm 

* -=r * £ i ^ y ^ffc Lfc»fffiflliftS:*-r. SHlfi« 1 50 




3#Hfl 2003-11557 8 
16 

t <£> iftiS V > (4 , SjSBS^blR Srffl V > fcMRAM^ ^ ^1 1 1 *s 

ir^ x ^*^^iicp{t(o#ffi*ifi4jii6«i trac-e*> 

[0 0 9 8] *^K(o«atti-sr H16«l ^jg 

feft^u^uT»«wft«a»-^ 

[0 0 9 9] (HJ6«4) 0 1 (b) f4#3891<D|Site0!l 

fctf>£ftitl^4, SiS«{tlRS:fflV^fcMRAM^y ^111^ 
0 5 i^-T <fc 5 ^^2/^***:l*#i«a«W»102-T? 

^nir^, s/^MCP^^ffi*iff4*JtefiRI 1 £ 1*1 U 

[oioo] *»fl©*ait5rt"e, Mil ta 
feft^i^/i^»«ttft«afc^ 

[0 10 1] (HS«5) 12 1 (b) l4**W<0|li6« 

fc<z>£ft*iM4, fi^l:^t:JKSrfflv^fcMRAM^5/^ > lll^ 

[0102] *«^«gtt^itr\ *16«i ia 
e^i^i^/i^^Wft^ 
Mt-TSr tifitilMlto 

[0103] (mmm 6 ) mie>fc*mm<Dmi&m%^-f 

l^y^flsLfcWffi«Jft«r*i-. *W4Siff«flsBISr/H 
V^dMRAM^- y T/^DRAM^ <y T"*) JiKfift-f 3*8/& £ ft o 
TV^ 0 Hl6JJia3V^, W*110tt2NW***»*, W 
-^-lll^DRAM^^^ ^-^112f4MRAM^^^Sr^i- 0 DRAM 
^^^111 tNIRAM^^^112J4^n-€ r n^^^jill3 N 1 
14?rf LtllttfeSo DRAM^^^llltMRAM^-y^l 

i2(Dfti(4^>'T f >r v^y>r ir— ii6-e=z>-^^ K 
ra±iWfifcSix-rv*5 D dram^ 5/^111 t^IgS 

^-^f-if (fBSSSR) 11935S»*SixT*5 9, 
*B#-^120*:^UT^*B5ia»iaN«i-5. ^frf4« 

[0 10 4] 1 < t<^£ft»V^^4MRAM^>>^ P ^DRAM 
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[0105] *&m<»m&k-rz>zb-e. »ftw*«ta 

[0 10-6] (HJS01J7) Hl7tt*^0^CDHig0iJS:^i- 

AM^s/7 p SrDRAM^s'7 B roJi^fi:Si-5«^i:/j:o-CV^ 
5. MRAM^yT^flffi^y KfS^ffltff— Lfc 

rt«)*®ii^"5rt6{c/£ fj dram^- y -ft mtm CD-J x 

ifcoTV^o 0*19, mi (b) l;::JoVT±Ti£fe£ 10 

r-fc?.,, ni7^*3v>r, zm-note^m&mmmm. w 

•5§-lllf4DRAM^-y:7\ ^^l^teMRAM^y^fc^-r. DRAM 
^ y :/l 1 1 £ MRAM^ y 7-1 12f4-t H^ttyV &£cJl 113,1 
14^LTiaLTfc5„ DRAM"?" -y ~7°\ lit MRAM^F" y~7\ 
Wmte^rfatf— C^FIH*) T?gH*£*VCl , »5. DRAM 

^yy*nit¥mt£nmmmno<Dfflte#> ; fj>'y*74 
-y-wx b;<y Fm±&mmztix^Zo ¥ 

##Hi!g;Ei lot- T (tlSg^SB) 119 

mm£tlXte<9 , *ffi»#ffl#-/W20?:^LT^a5 20 
ESS £ g=igEl-5 0 ^flctt»|g/< 3/ ^-^115r*ttJh £ 
TV^„ S5^Wi|S|-l4NiFe^fflV^T0.2Atm^^5/^ y 
^fXMl&LtZv 
[0 10 7] HSS01J1 £ O^ftitWiMRAM? 1 y ^DRAM 

m/<y h*te¥m#-^t vttfrmmmmtfnmKtj:<o 
DRAM^y■7 0 ir^^(^|^D-t^^'Xi:/ c cor^^-5^r-fe5 !) mr 
am^ y ^<Dfti$.-y*u±xi-£nm'< y b-co^^m^m^ 
z<d%.x\ ^ti^ttmmm 1 bm^x&z* ^ 

5 yt MCPfc<7># fetiDRAM 5 ?- y 7* b MRAM^ y :/(£> HQ 30 

[0 10 8] *»W©«itii-5wi:-Cv B^Wft$gSL 
">EMlH14{^'ffi^l'fcMRAM b -fZ> Z. b &Bi&iZ. 

[0 10 9] (£ttffl|8) Bl8f4#3B930>*it0!l«r*-t- 
fctf>-C\ SiffBHfcK£^fcMRAM^y7 0 iDRAM£ 1 ^y 
^•fkLfc»rB«5t^^i-„ *JS0U1 £ <Z>±fc»VM4MRAM 
^y7 P ^DRAM^y7°ro±(cfiM-r5«^t Lfc,&£, MR 
AM^y^KS^W^-ii^^T-X b LTDRAM^yT" 40 
igftcSht^5^1?J)5 0 T— *i§Sl21f4MRAM^y;/l 

nto&mm&tfPc b mmj- y?\\\ x&mib $ fix v ^ 

5>„ MRAM^y^cDf^j^^a-trx, ^y" y ^MCP{kC0#& 

[0 110] *HK©«jt£-t-5r£T% BS^ttftGlriL 
(C&^EMIIttttC'gixfcMRAMi-f 2. r. £ ^ttl*fc 0 
[0 111] 

PBf ttlufgjfc LV^MRAM^ y S^ffSgSJSBm^ 
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SSBWfl-KiOMLfc^ MRAM^y7*Jlia(C^{t 

btitcs< y t-v* mw&^mmmm.xm$L-t 5 r £ c 

[IHffi^fflW<esftPJ] 

[Hll] (a) l4**93<0««*lK«3e&*-t-*fffiia» 
(b) »4*»W<0««aiKfllit©ttffl«i:br^^y^ 

[m 2 ] 1 mmb ur*ai«**r»sr«ifiL.fc 

[H 3 ] *3B9!0> 1 ®f»£ LTKSlftmo^ll^M 
ftB L 7i«3g«D ® m t- fe 5 . 

[i4] ^mwcoixmb vx^mmmun^mm^ 

[15] CO 1 JF$<» £ LT *ttfi £MRAM^ y 

[0 6] *&m<Dimmb br«a«w»«r^*p* 
[0 7] «fta§»#3toai»nit©/tft«>jfAEn?*> 

[08] JSHf+H i 9 KS^W^cofllJ? i 8£#<7)ffl BB 
[H10] S^f+^J: 5 »$WoljfiS#©l 

[mil] *^0^o^^£^(-ls«^nTv^^^^RAM^^7 p 

[012] *^P^O^^J^IB«^nrv>^M}UM^^7 P 
[013] ^0^cO^0«J^f^^tLTV^5^1RAM^^7 P 
[014] *^0^(7)^^J^fE«c^tbTV^5MRM^^7 P 

[015] ^m<ommm\^mm^fhx\^m^^^ 

[016] *»WO^)fi«y-C*>S^*7^MCP«JtS:* 
[017] **WO|llfi«-C*>S^^^^MCP«®Sr^ 
[018] *»W<0|l*«-C*>S^#2y^MCP«3tSr* 
[0 19] a*«-C*>5^^y^MCP«igS:*i-Bfffiia 
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[820] fl6*«"C*>5»HI2000-188435O««iBlR« 
[02 1] m&fflX+h%&m^09-204770<DmW?MtpM 

[fftORW] 

1 ¥*fttfee 

2 a . 2 b KW >-M^ 

3 a. 3 b V — 

4 a. 4 b y-hS® 

5 a. 5 b ^^fflfii 

6 try hit 

9 % 9 a , 9 b m^mfiWk 

1 0 StiA^ 

2 1 LOCOS 7 J —)V KiMfcBt 
2 2 a , 2 2 b V — 

2 5 . jf&iHH 
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3 o ffisss****** 

10 0 MRAM^ y 7 

101 $&mm 

102 ffiSttsPttft 

103a N 103b SSa'j/ K 

1 1 o *m»mm&m 

111 miT'^X (MRAM^y^ DRAM^y:/) 

112 I2f/W^ (n5?y^^>f^, MRAM^y 
:/) 

io 113,114 y^mrnm 

1 1 5 

116.117 ^>-7 f >r ^/tfy^ -Y— 

1 1 9 >T^-#— !f (ffiXSSttffi) 

12 0 ^PBtJn — 
12 1 T — 



[mil 



i/<* K 103b 



Wmr< * K 103a 




100 MRAM f ?y 



[B2] 

103a 103b ioi 



■C^ N \ V \ \ 4 i-- 




102 



100 



ff2fMX 112 




ii6 iK>5** >y?-r 



?4 



113 iio4W^te86« \ 

1 on slim <w_ 



120 4^*-^ 




102 



[H6] 
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10 
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■100 
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100 
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